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CHAPTER I 
THE PROBLEM 
Purpose of studl.-- It is the purpose of this study to 
provide an instrument to measure ability to use arithmeticr 
funct:ionally. Functional arithmetic in this study will be 
considered synonymous with social arithmetic. It refers to 
the way a child uses arithmetic in normal situations in 
everyday life. 
A variety of elements distinct from ability to compute 
accurately enter into ability to u s e number effectively and 
ecnnomically in everyday situations. Such elements are involved 
as the following: 
1. Possession of a fund of worthwhile number information 
2. Utilization of the number aspect of a situation to 
interpret that situation, make judgments about it , 
or perceive relationships within it 
3. Ability to use techniques such as estimation rather 
than precise computation. 
The test dealt '\'l'ith here is intended to me g,sure 9.bility to 
make arithmetic function effectively in everyday situations 
involvin g these and other similar elements. 
- 1- -
A second aspect of arithmetic.-- Arithmetic t hus 
functionally considered should be distinguished from 
arithmetic as a mathematically meaningful science of number. 
Arithmetic as a s cience of number may be thought to exist 
in and of itself, and to be independent of usage in everyday 
life. It should be noted that mathematically meaningful 
a rithmetic can often be the key to effective functional 
a rithme t ic. 
Ju s tification.-- Arithmetic tea chin g was once concerned 
l argely with computa tional routine s and abstract pro blem 
solving . Mo dern thought centinues t o recognize the importance 
of proficiency in these areas of a rithmetic. However, it 
also recognize s the importance of other , once neglected, 
areas. Such a reas as the ma t hema tica l meanin gs of number 
or the functional me anin gs of number receive increas ed 
emphasis in the modern curricul um. The importance of 
t each ing effectively in these t wo ar eas has received a l mo s t 
unive r sal accept ance. 
However , there ha s not been a corre sponding increas e 
in the number or quality of in struments fo r measur ement in 
these a reas . St andardi zed t ests remain largely concerned 
with computational routines and. ab s trac t problem solv i ng . 
A genu i ne measurement need exists in these a rea s. Procedure s 
such a s interviews , di s cu s sion s, direct observat ion, and 
project s , are satisfa ctory non- te s t technique s for me e tin ~ 
2 
this need. There is also need, however, for easily 
administered group tests to supplement these techniques. 
It is the purpose of this study to compose, administer, 
and validate one such instrument, with emphasis on the 
social or functional aspect. 
Scone.-- A test was composed to measure a child's 
ability to use arithmetic in functional situations. It was 
administered in the first week of June, 1955, in five grade 
four classrooms in the city of Boston. In all, 122 children 
took the test. Of the s e, 78 were boys and 44 girls. The 
preponderance of boys is a ccounted for by the fact that two 
of t he classes were in a s chool that had. no girl s . These 
two classes were in the same school , while each of the other 
cla sses was in a different school. A one-hour time limit 
was s et on the test. 
3 
CHAPTER II 
REVIE/T OF LI'I'EP.ATUrtE 
An exte ns ive literature exists re lat in to soc i Al or 
functional arithmetic. It wi ll be considered here under 
fou r he ad in .czs, as follows : 
1 . Uses of arithmetic i n dA.ily life 
2. Soci::1 ari t 'h.TTietic .g s t heorv 
~ . So cia l arithmetic in t~e schoo l 
4. ~e chniques fo r evalu tion of social arithmetic. 
1. Uses of Arithmetic in Da i l L fe 
grou! of ex~erimental stud ie s de al s with t he knowledcze of 
arithmetic !JOs sessed by chi l dren who a re eithe r of pre s chool 
acz e , or who, be in ~ of s choo l a~e, have not ye t te~un form~l 
. tudy of arithmetic. Su ch stud ie2 n:,'3ke clear tha t r ithme tic 
enters into t he lives of t hese children i n a fun ctional w y . 
Bucl{ inc;rha.m and MacLatchy invento ried the arithme t ic 
1/ 
knowle dae of children enterin~ ~rad e one . Six tests were 
a dmin i s t ered to 1,356 child ren. Thes e t ests covered r o t e 
1/ B. R. Buckingham a nd Josephine MacLatchy, _ 11 Th~ :tumber 
Abil itie s of Children \"men 'I'hey ..!En t er Grade une, The Twentv -
Ninth Year book_of the Na.t_ ional Socie.t.y fo r t he Study of 
Education, 1930, Pu blic Scbool Pu bli shing Company, 
Bloomin ~ton, Illinoi s, 9P· 473-5 24. 
-4-
counting , counting of concrete objects, selecting a given 
number of objects from a group of objects, namin g the number 
in a given group of object s, verbal problems involving ten 
simple addition combinations, and problems for simple addition 
combinations involving concret e objects. In all of the areas 
covered by the te s ts, the chil dren exhibited considera ble 
jl 
I 
I 
understanding of numbers. This indicates tha t arithmetic ,, 
I 
,, 
I 
forms a part of the experience of even very young chil dren. 
Mott tested 44 ch ildren of ages four and five . Ten 
different tests were used, simila r to t hose mentioned in the 
previou s study. The tests involved counting, manipulation 
of cube s , verba l problems , reading and writing numbers, 
E:.! 
and the like. The following conclusions of Mott help to 
clarify the arithmetic status of child ren in this age 
group: 
1. Among children entering ~rade one, 90 per cent can 
count by rote to ten, 82 per cent to fifteen, 
50 per cent to twenty, and 22 per cent to one 
hundred. 
II 2. They can readily master the number names, and 
I reproduce them in any sequence. 
3. More or less clear concepts for the numbers from 
one to ten have been developed by 92 per cent of 
£:./ Sina M. iVIott, "Number Concepts of Small Children, 11 
The Mathematics T~acher (November, 1945), 38:291-301 •. 
I 
jl 
I 
,, 
5 
the children. 
4. The first five ordinals are recognized by 72 per cent 
of the children and reproduced by 64 per cent , while 
the first ten ordinals are recognized by 66 per cent 
and reproduced by 20 per cent. 
5. The children add and subtract in work and at play wi th 'I 
'I concrete objects. 
6. In 86 per cent of the cases a number in a group is ~ 
found by a one-by-one process. The more mature process 11 
of counting by two s , threes , and the like comes with 
experience. 
3./ 
In a follovl-Up study, l'1ott and Iviartin found that the s e 
child r en carried over into a:rade one after three months away 
I from school the number knowled ge exhibited in kindergarten, II 
II 
I with the exception of rote counting to one hundred. Since they 
1 
II 
probably did not need to count t h i s ~i~h in t he ir da ily 
experiences, the a bility atrophied . 
II Stotlar found that 19 preschool children show an aware-
ness and understanding of number which can be traced to their 
!±/ 
re a l uses of number in daily life. Tests used by Stotla r 
covered rote counting , counting objects, repe ating numbers, 
J./ Sina Mott and Mary Elizabeth Martin, 11 Do First Graders 
Retain Number Concepts Learned in Kindergarten?" 
The Mathematics Teacher (February, 1947), 40:75-78. 
, 4/ Carolyn Stotlar, "Arithmetic Concepts of Preschool 
Children, 11 The Elementary Scgool Journal (February, 1946), 
46:342-34). 
6 
= 
and writ in~ numbers. 
.5./ 
A similar findin g was reported by Woody in a study 
involving 2,700 children from kindergarten to grade two 
who had had no forma l instruction in arit hmet ic. Tests used 
by Woo dy dealt with counting , re di n~ n m ers, tellin ~ t me, 
fra ctions , money, measurement, ad~ tion a nd subtr cti n, and 
-problem . The children as a whole showed possess io n of a 
substantial body of koowled~e in these areas, even bef re 
be in ~ introduced to them in the classroom. Some correlation 
was not ed between a child ' s grade placement and his score on 
t he tests. It vras likevvise noted tha.t boyR did sllghtly 
better on all tests than girls . An important sidelight in 
the interpreta tion of the result s, however, i s the fact 
th t many of the re spo nses, although correct, were g iven in 
a hesitating and uncertain manner. 
Arithmetic used by_children of s chool a~e.-- Other 
l>lri tars have surveyed the a ctual s ituations in which children 
of school age report a need for arithmetic. They have further 
considered the kinds and amounts of processes needed for 
effective action in those situations. 
2./ 
In a survey by Ellsworth, 390 interrr: eaiate ~rade 
5./ Clifford vloody, "The Arithmetical Back~rounds of Young 
Children , " Journal of Educational Research (October, 193l) , 
24:188-201. 
Q/ .c.lmer E . Ellsworth, "Number Ex:r.eriences of 390 Children 
from Grades 3-6 in an Urban Area, 1 Education (April, 1941) , 
61:485-487. 
7 
I 
children reported specific in stances when they u sed a rith-
me tic in their daily lives. In a l , 53 , 16 3 cases were 
a ccounts for. Of these, telling time, using money , countin g , 
and re , d ing numbers made up almos t 70 Der cent of the u sage. 1 
The se were followed, in order of de s cending u sa~e, by: I 
writing numbers, Roman numbers, ad iHn g of whole numbe r s , I 
I 
measurin ~ len ~th, me a suring weight, subtracting of whole I 
1 numbers , multiplica tion of whole numbers , division of whole 11 
numbers, adding fractions, measuring a reas, i mproper and pr0per! 
fractions , division of fra ctions, subtraction of fra ctions, 
and multiplication of fractions. The most used item here, 
writing numbers, constituted only 8.378 per cent of the 
tot a l usage. 
1/ 
Moseley found that the arithmetic mo s t used by 91 
sixth gr ade children as recorded in their diaries had to do 
with making pu rchases, getting change , counting , adding , and 
subtracting. Division and fraction s were little used by these 
children. §/ 
It was Polkinghorne ' s finding, however, that 266 
, primary grade children who had had no instruction in 
fractions, had acquired many fraction concepts from their 
1/ Nicholas 1vloseley, 11 0ut - of-School Uses of Arithmetic of 
I Sixth Grade Children,'-' The Mathematics Teacher (December, 
1938), 31:363-364. 
§/Ada R. Polkinghorne, "Young Children and Fractions ," 
Childhood Education (May, 1935), 11:354-358. -
II 
I 
r 
daily experiences. The be s t known concept \\'a s unit fra ct i on s, 
the l e a st known, e quivalent fractions. 
9../ 
Analysis by Wahlstrom of 1, 687 spontaneous problems 
experienced by t hir d grade child ren revealed the following : 
1. Use of addition and su btraction a lmos t to the exclu-
s ion of multiplication a nd division 
2. Need for many kinds of add ition a nd subtraction 
procedures, but in multiplication, of only the basic 
facts in isolation 
3. Relative s i mplicity of all computations 
4. Maj ority of problems of one step only 
5. The importance of money transaction s, but in small 
denominations only 
6. The pos ition of buyin g as the most widely used 
activity involving arit lli~etic. 
1.Q/ 
Warren and Burton report the followin g as the most 
common business practices calling for use of arithmetic 
by 1050 f ifth a nd sixth grade children: spending money, 
doing errands,counting change, earning money, ma iling letters , 
addressing mail, buying stamps, visit ing the post office, 
voting, us ing the telephone directory, using t he telephone , 
9] Ebba L. Vlahlstrom, "The Computat ional Arithmetic of 
Social Expe riences of Third Grade Children," Journal of 
Educ a tional Research (October, 1936), 30:124-129. 
II I 
I 
il 
1.Q/ Dorothy E. Warren and W. H. Burton, "Knowled ge of I! 
Simple Business Practices Possessed by I~termedi ate-Grade 
Pupils," The Elementary School Journal (March, 1935) , 
35:511-516 . 
II 
9 
paying fares, and using the library. 
ill 
Willey reviewed the arithmetical processes needed by 
children from kindergarten to grade six in solving 2,484 
spontaneous daily problems. From kindergarten to grade two 
the majority of problems had to do wi th counting and reading 
numbers, while the most used computational routines were 
addition and subtra ction. However, addition and subtraction 
were used more often by ch ildren in grades three a nd four 
than a t any other level, and division and multiplication 
,, 
II 
I 
to a somewhat lesser extent. Common fractions, multiplication, 11 
and division were used more in grades five and six than a t 
the lower grade levels. Mensuration received about equal 
emphasis in all the gr ad es , while decimal fractions were 
needed chiefly above grade two. 
Although these studies differ among t hemselve s in 
details as to the placement of topic s in social arithmeti c , 
t hey do make clear tha t arithmetic i s a. f a ctor in the lives 
of children. 
Surveys of adult usa~e.- - Wilson surveyed the amounts 
an d kinds of arithmetic ne eded by 4 , 068 adults. Relatively 
simple cases of multiplication, addition, subt raction , 
division, fra ctions, and keeping of ac count s, con stituted 
90 pe r cent of adult u sage . Accordingly , Wilson concluded 
11/ Roy DeVerl Willey, 11 Arithmetical Processes Need ed by 
Children , " The Elementarv School Journal (March, 1942), 
42:524-527. 
10 
that the arithmeti c tau ~ht in t he sch~ols sho uld be ~ reatly 
simplified . What remains should be taught on a motiv~ted, 
systematic, and meaningful basis, for 100 per cent 
11.1 
mastery. 
Betz also advocates a scientific ally complete study 
of the uses of arithmetic in the modern world as a bas is 
_uj 
for t he curriculum in arithmetic. He '\'larn s however of the 
ina bility of 11 life-situa tions 11 and curriculum vJorkshops 
to provide really adequa te surveys. 
Criticism of surveys.-- Brownell is stron ~ly critical 
of such attempts to survey a rithme tic usa~Ze by children a nd 
14/ 
adults. The fault lies, he feels, in t he reliance on 
uses made by pe r sons who have been tau~ht ari thmetic 11 
.. lSI 
in t he vacuum of t he a rithmet ic class pe riod and ~>vho have 
never mastered the essentia l ideas and p~ocesse s of arithme-
tic. Thi s bein ~ t he case, the uses a ctu ally discovered re 
12/ Guy r-Ut chell Wilson, A StJrv~of t he Social _and Bu s iness 
Usa~Z e of Arithmet ic , Te achers Colle9'e Contri butions to 
~duc ation , Number 100, 1919, Teachers Colle ~e, Columbia 
Univers ity, New York City, 62 pp . 
12/Y'lilliam Betz, 11 1Ylathemat ic s for the JVli llion or for the 
Few? 11 The I•Iat hematic s Teacher (Jan - ry , 1951), 44:20-21. 
W William A. Brownell, 11 Frontiers in Edu ca tional Res e a rch 
in Arithme tic," Journ a l of Educational Research (January, 
1947)' 40:373-380. 
15/ Ou. cit. , p . 377. 
11 
not re iatle bases on whicb to determine t he uo t entiRl uses 
of an a rithmetic urouerly acqu ire d . The main value of su ch 
studi e s i n Brownell ' s v i ew i s to demonstrAte tha t ne e s in 
arithmet ic f oll ow r a t her tha n precede t he lea rnin of 
aritb..met ic concepts a nd sk ill s . 
Ri~gs i s a l so crit ic 1 of tas i nq the cu rric u urn on only 
thoRe as , e cts of a rithme t ic shown by s tat i s tic s to be useful 
16/ 
to the averA ! e person. He mait~tain s t ha t rnuch of qrithme-
tic is of va lue to child r e n per se and not be c ause of t he 
s oci 1 u ses t o which it may be pu t. The primary emphas i s in 
teachi rJO' should be on arithmet ic as a booy of number truths 
which have a r ationa le all the i r own. 
111 
Acc ord in~ to Buckin qham, surv evs of u sgcrr-; ul a ce too 
narr \·T .s. r•2s triction on the curriculum . In h i s v e~'i , 11 
8 ful - r treatme~t of topic s is a ctually necessary in order 
t hat t he parts of the to pics w ich are most frequently used 
ill/ 
may be succe s sfully learned." He co nte nd s f urthe r t hat 
frequency of usage surveys re prese nt faulty techn i que be c ause 
of the impossibility of sec urin a al l or even t he major por-
t ion of usa .e i n dA ily living . To p ic s revea led by su rveys as 
167 Francis Berm Rir:t?<S , 11 0versocial ized Mathem9.tics , 11 Th§. 
l-lathema tic s Tea.ch~-r. (Febru a ry, 1946) , 39: 69- 70. 
17/ B. R. Buckinc<'ham, "Th e Soc i 'll Value of Ari t h..met ic, 11 
The _Tw en j;,x..:-N ini;._h_Yea.rpook 52% t he Nati onal -~o c i et for t he 
Stud of Ed u cat ion , 1930, Public School Publi shing Com any , 
Bloomin r:t to n, I llinoi s , pp . 9-62. 
1 2 
low in frequency, such as case three percentage, s hould not 
thereby be eliminated from the schools. The need for ability 
to handle them correctly is as urgent when it does arise a s 
is ability to handle topics of higher frequency. Frequency 
of usa~e percentages might further be interpreted as a 
mandate to concentrate teaching attention on low frequency 
topics because of the probability that the high frequency 
ones will be tau ght by life. 
121 
In the view of Grossnickle , the use of the criterion 
of adult usage, while eliminating much superfluous matter, 
has tended to ignore mathematical meaning s and emphasize 
meaningless drill. 
2. Social Arithmetic as Theory 
20/ 
Buckingham conceives of arithmetic as a subject of 
broad social i mplications, above and beyond ability to 
compute accurately. So considered , it involves a wide area 
of information, facts, j udgments, generalizations, types, 
rela tionships, and attitudes, vvhic h touch the life of the 
individual at many points. 
1.2/ Foster E. Grossnickle, 11 A Laboratory for Meaningful 
- II ( 4 ) Arithmetic, The Mathematics Teacher March, 19 8 , 
41:116-119. -
20/ On. cit. 
13 
Buswell s ees the true s ocia l utility of' a rithmetic, 
not in comput a tion a l fluen cy, but in the rela tion of 
arithmetic to t he hi her r a tion al proce s ses a nd t he develop-
?.1/ 
ment of a h i qh ty pe of quantit a tive th nkin a . 22/ - ~ 
We a ver write s t ha t t bs dist inc tion between ma t hem9-
tic 9lly rn e an in (J' ful a rit b..metic and socially mean in Ftfu l 
a rithme tic i s qenera l l y re co ~ni ze d. He cite g however the 
confu s ion in terminoloay where different a ut hor s us e 
d ifferent t e r ms t o refer t o id e a s tha t a re e s sen t i a lly the 
s ame . 
Th i s co nf us ion in terminolo y ca n be noted in t he 
writi nq s of ma ny t heorists . Thus, Br owne ll r efe r s t o the 
2"""/ 
_2 
mea nin o- of and the me a nin!Z f 9r a ri thmetic. Thes e correspond 
to the mat hema tica l and the s ocial nhas e s r e spectively . In 
Bu k in <J'lJ. -m 1 s terminolo 9:y, these are referred to simply a s 
me nin ~ and siqnifica nce , with still a t hird element, in s i ~ht , 
24/ 
being c lo s ely united with them. J ohn son in l ike manner 
2V G-. T. Buswell , "The Rela t i on of Social Arithmetic to 
Comput a tional Arithmetic , " Thu e0 ch;l.Y,l.£ of Arithmeti c , Tenth 
Ye arbook of t he Natio nal Counc il of Te a chers of Mathematic s, 
1935, Teachers College , Columbia Univers ity , Ne vr York City , 
pp . 74- 84. 
22/ J . Fred We aver , "Some Are as of Mi sunders t anding About 
IVle aninrr in Arithme t ic, 11 The Element a.ry_ Sc_hool Journal 
(Sept ember, 1950), 51: 95-41. 
£3./ William A. Brownell ?! " The Place of Meaning in the 
Te a chin !7 of Ari t hmetic, 1 The Elementary School Journal 
(Janu a ry, 194T), 47:256- 265. 
24/ B. R. Buckin~ham, 11 Si ~nific a.nce , Me a ning, In s i~ht- Tbe e 
Three, " Th§. Mat ]lema tic Teache_r (January, 1938), 31:24-30. 
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distingui shes between the struc t ural (mathematic al) 
mean in~ and the functional ( social) meaning . He also 
9erceives a third or operational meanin cr relatin ~ to the 
.. .Q/ 
computa t ional routine itself . Morton uses the t erms 
loFical criterion , s ocial criterion , and psyc hologica 
26/ 
cri ter · cw1. - Thes e r e f er t o a r>i t l.l.m"3t ic as a science o 
n rr:be , as a fa c t or in eve ryd ay life , and as a subj ect to 
£11 
be learned. Accord ing to Suelt z, t he functional as~ec t 
of arit hme tic i s to be distin~uished from the computational, 
and inc lude R concepts , information, principles, rela tion-
shins , unders t andings , and jud gmentA. 
Brue ckner re !Zards the mathematical and social -o~as e s 
- 28/ 
as e qually nece ssary for an effe ctive ari t hmst ic prop- r ::J.m . 
The s cope of socia l arithmetic extends to such theme s as 
£.5.7 J. T. Johns on , "What Do We Mean by l'Jleanin!Z in 
Ar .ithmetic?" The IVlathemati c s Te acher (December, 1948) 
41: 362-367. - --
26/ Robert Lee Iviorton , 11 Arithmetic in the Changing 
Curriculum," NEA Journal (Se ptember, 1949), 38 :430-431. 
gj_/ Ben A. Sueltz and John W. Benedick, "The Need for 
.Extend in_(! Arithmetical Learnin gs , 11 The Mathemat ics Teacher 
(Fe brllary, 1950), 43 :69- 73. 
g§j Leo J. Brueckner, 11 The Social PhaAe of Arithme t i c 
In struction , " Arithmetic in Genera l Ep ucat ion, Si xteenth 
Ye a rbook of the National Council of Teachers of Mathematics, 
1941 , Bure au of Publica tion s, Teac hers Colle ~e, Ne"'r York 
City, pp. 140-156. 
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the evolut ion of our nstituti ons and ways f dealin . with 
the qu ntitative aspects thereof, the cooperation between 
peoples made ~ossible by number , and number as an a i d to 
economic literacy. 
In the view of the Commission on Post-War Pla ns , the 
soc ial a im of arithmet ic i s the fundamental rea son for 
teach inqo grithrnetic. However, t o effectively attain this 
_g2/ 
end, t he mathemati cal a im must be considered as well. 
3. Soc ial Ari t hme ti c in the School 
~cti vi1Y___:Qroqorams. -- A number of educ a tors have advo cated! 
the developmen t of functio nal competence through the 
incidenta l t e aching of arithmeti c in a series of act ivity 
units . 
~0/ 
Hardin ~ and Bryant re port a study in which one fourth 
grade clas s was taught arithmetic by traditional textbook-
drill methods while a second fourt h gr ad e class was t aught 
throu~h participat ion in a serie s of activities. Arithmetic 
proces se s were learned as need for them arose in the activities . 
At the conclusion of the experiment, both classes took the 
~/ Commission on Post-Viar Plans, 11 The Second Report of 
the Commission on Post-War Plans , 11 -The Mathematic s Te a cher 
(May , 1 945) , 38:195-221. 
3Q/ Lowry W. Harding and Inez P. Bryant , "An Zxperimental 
Compari s on of Drill and Di rect ..i:!..Xpe rience - in Arithmetic 
- II Learning in a Fourth Grade , Journal of Educational Research 
(January, 1944), 37:321-337. 
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arithmetic subtests of the Stanford Achievement Test. It was 
found that the group tau ght by the activity method did as 
well as the more traditionally t aught group in computations 
and better than the more traditionally taught group in pro b-
lem s lving. Moreover, the act ivitie s proved workable in the 
class room, and resulted in the acquisition by the children 
of so cially desir~ble habits. 
Harap and Mapes report two studies in which children 
showed sat isfa ctory gains in arithmetic after participatin~ 21./ -· 
in an activity program. In the fir st study, 37 fifth gr ad e 
children learned denominate numbers and multiplication a nd 
division of fra ctions through such activitie s as planning 
E l 
a candy sale or party. In the second s t udy, 39 sixth gr de 
ch ildren taught decimals by the a ctivity method attained a 
mastery of 96 per cent while a g ro up conventionally taught 
a chieved a mastery of only 67 per cent. 
3_3./ 
Harap and Barrett report similar progress in arithme-
..21/ Henry Harap and Charlotte E. Mape s, 11 The Lea rning of 
Fundamentals in an Arithmetic Activity Prop: r am , 11 1 he 
Elementary School Journal (March, 1934) , 34:515-525 • 
.3.Y Henry Har ap and Charlotte E. Mapes, 11 Th~ Le a r ning of 
Decimal s in an Arithme t ic Activity Progr m, !Iournal of_ 
Educational Research (May, 1936) , 29 :686-693. 
n / Henry Harap and Ursula Barrett, 11 .i;xperimenting with 
Real Situa tions in Third Grade Arithmetic," .ci:ducational 
Method (January, 1937), 16:188-192. 
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tic fundamentals in a third grade class taught by the 
activity method. 
~I 
According to a study by l'lilson, a group of children 
in grades one and two ware t aup-ht addition and subtraction 
by a program of socially significan t activities. Tests a t 
the be~inning of ~rad e three indicated 100 per cent mas tery 
of addition by 82 par cant of the children, 100 per cant 
mastery of subtraction by 74 per cent of the childran , and 
a h i9:h de gree of mastery by the rest of the childre n. 
Cri t icit~)!Lof_.§._Qj:,i i[_i ty nrograms . -- Hanna surveyed the 
opportunities for the use of arithmetic a t <rrade three and 
a t grade six level in a program bRsed on problem situation 
25.1 
activities. Many opportunities were found , both 
comput ational and non-computational in nature. However, in 
his view, such uses alone are not sufficient to d~velop 
ari thrnetic s lti lls. They should more properly be regarded as 
readine ss experiences pre ceding meaningful practice or drill. 
hit-or-miss, with the dan ge r that important outcomes of 
J!±/ Guy Iv1 . 'lfiilson, 11 New Standards in Arithmetic: A Controlled 
Exneriment in Supervision, 11 Journal of Educational Research 
(necember, 1930), 22:351-360 • 
.25./ Paul R. Hanna, 11 0pportunities for the Use of Arithmetic 
in an Activity Program,'' The Teaching of ArithrP.etic, Tenth 
Yearbook of the Nat ional Council of Teachers of Mathematics, 
1935, Te achers College , Columbia University, New York City, 
pp . 85-120. 
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in s truction will be ne ~lected. Such a ctivities c a n be 
valuable in the building o f a mean ingful back~round bu t 
a re not suff icient o f themselves to develop functional 
compe ten ce. They mus t be suppl~rr;e n t.e d by sy s tematic p r a ctice • 
.22.! 
In the op inion of Wheat, socia l arithme tic, i. e. 
arit~~etic taught by the a ctivity method with incidenta l 
attent ion to t h e num ber a s pect of t he situ a tions, err s by 
e xpecting too mature a response from the c h ild. It is 
ne ce ssary f o r the ch ild in such a system to abstract the 
mat hemati c a l me a ning from the socia l si tu a tion where h i s 
p rimary interest lies. At tempts to bolster t h e mathemat ic a l 
aspe ct by occas ional a tte ntion to a rithmetic con stitute a 
de nia l o f rea l value t o mathematical meanin~s. It i s in 
effect a re j ection of the concep t of arithmetic as a unit 
of related ideas in f avor of a n ag~re ~ation of unre l a ted 
a nd dis nosable parts . 
Jl/ 
Buswell i s critical of incidental a rit hmetic because 
11 
• ••• t he es s ential content of arithmet ic i s in its numbe r 
re lationships wh ich a re not mas t ered t hrou c.zh c as ua l number 
~g; 
11 ..22 
e xpe rience s . It may be further doubted whether the 
J!i/ Harry G. Vlhe a t, 11 The Falla cy o f Socia l Arithmetic," 
The Mathema tics Teacher (January , 1946), 39:27-34 . 
;[l/ G. T. Buswell, "Weakness in Pre sen t Day Arithme tic 
Pro!:rrams, " Scho ol Science a nd Mathemati c s (Ivlarch , 1943), 
43:201-21 2. 
3JV On. cit., p . 208. 
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are incapable of measurin~ understanding as demon st rated 
in adaptation and application at the point of use. Other 
technique s must be substituted, suc h as discussion, 
obse rvation, co nfe rence s, re port s from parent s, case 
historie s over relatively lon~ period s of time , an d 
inventories of concept s and skills. 
48/ 
STJitzer tal\.e s the opposi t e view by advocatin >r 
ob .ie ctive test s as well as subj e ctive techn i ques in su ch 
non-compu tational arae.s as socia l arithmeti c. Ob ,jactive 
tests , however, need to be im prov e d alon ~ such lines 
as the followin ~ : 
1. Inclusion of situations for oral or mental 
ari t hme tic , with appro xi mate answers sufficient 
in meJ:1y cas es 
2. Use of langua3'e form s dif ferent from t he 
langua~ e of instruction 
3. Measurement of one aspect of a whole as the key 
to t he whole. 
Sueltz has written extensively on the evaluation of 
function~l arithmetic. He favors te s tin ~ for conce pt s , 
j u d~ments, pe rce pt ion of rela tionships , social a nd 
economic information, processes and man i pulations, problems 
48/ Larbert F . S~.)i tzer, . 11 Techn iq as fof;' Evaluating 
Outc omes of nstruction in Arithmeti c , The ~lementa£Y 
School Journal ( Saptembar, 1948), 49:21-31 . 
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and basic thought pat te rn s , r e f l ec t ion s a nd j udgme nt s . 
Evaluat ion can t ake many forms, such a s pencil and pape r 
t es t s, obse r vation s of dail y work , interviews , di s cu s sion, 
12./ 
and t he like . Measurement inst ruments can make profitable 
u s e of obje ctive materia l s or of p ictorial materi al s , 
verbal l y de scri bed. I n te s t s i nvolvin~ suc h materials , 
in t e r vi ews showed that t here was almost no pure guess ing. 
5. Recap i t ulat ion 
I t is evide nt from t he studie s r eviewed that 
5.Q/ 
inc r e as ing atten t ion i s be ing focu s sed on the social aspec t 
of arithmet ic. Educ ators a re attempt i ng to de f ine t he 
a rithmetic ne ed s wh ich children expe r ience in t heir dai l y 
live s and will continue to experience throu ~hout life. 
They are attemptin ~ to develop pr ogr ams of cl a s s ro om 
i ns truction which will meet the se need s both on an i mmedia te 
and on a long- r a nge basis. Fina l ly, t h ey a re attempting to 
develop ev aluation techniques and devices which will be i n 
ke eping with t he expanded ob j ective s of t he modern 
arithmetic progr am. 
49/ Ben A. Suelt z , Holme s Boynt on, and Irene Sau ble , 
-rTThe iYle asurement of Unde r s t anding in Elementa ry School 
I"ia t h emat ic s , 11 The Ivieasu r ement of Unders t and ing , Forty-fifth 
Ye ar book of the Nat ion al Society for t he Study of Ed uc ation , 
Part I, 1946 , The Un ivers ity of Ch ic ago Pres s, Chic ago, 
Illinois , P9 · 1 38-156 . 
r::::oj Ben A. Sueltz, 11 The Measurement of Unders t andin p-s a nd 
.J..:::L ( - ) II Judgment s in Elementary School Mat hematic s Arithmet i c , 
The ~athematic s Te ache r (October , 1947), 40:279- 284. 
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CHAPTER III 
PROCEIURE 
1. General Objectives 
It was the pur~ose of the study to construct and 
' 
II 
validate a test capable of measuring sensitivity to number 
in social situations at fourth grade level. Study of the 
' 
literature relating to social arithmetic revealed widespread 
I' 
acceptance of the need for considering certain of the broader 
aspe cts of arithmetic in devi sin7. any such instrument. 'I'hese 
broader aspects may be considered to be the general objec-
tives of t he test. They are as foll ows: 
1. Possession of arithmet i c information 
2. Ability to use graphic material 
3. Mastery of processes 
lj 4. Understanding and interpretation of principles 
5. Knowledp;e1 of arithmetic vocabulary 
6. Po s se ssion of e conomic information 
7. Unders tanding of arithmetic conceuts 
8 . Formulation of arithmetic jud ~rnents. 
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2. Speci f ic Ob j ec t ives 
Sin ce the t es t i s one of functional abili ty i n arith-
me tic, the specific objectives have to do with sit uations 
in which need fo r arithmetic occurs, rather than wit h 
comput ations or wi t h a cou rse of s tudy as such. Primary 
interest i s on s ituations r ather t han subject matter. For 
thi s r easo n , few e xact compu t ations Are involved , and t hose 
a re of a relat ively sim~le nature. The coursa of study was 
con ulte d _rimar i ly as a check aFains t overly difficult 
comnutation s . The source of t he specific ob ject ives c an be 
tra c ed to the various s tu.dies which iovest i~ate t he daily 
arithmetic needs of ·ch ildren. The more or less general 
situations fo und there a re interpreted in t he test in terms 
of more concrete ev eryday situ ations . The numbe r of su ch 
si tuat i on8 is conceivably l i mitle ss. However , an a ttempt 
was made to select a representative- cross se ction which 
would yield a reliable index of overall functional ·Competence 
in number. 
The situations con s tituting the spe c ific ob actives 
of the t est, arr an ge.:) in the order in vlh ich they oc cur, 
a re as follows : 
1. Using clocks ( Items 1-3) 
2. Us ing dates of birth interpretatively ( Items 4- 6) 
3. Takin ~ books from t he library ( Item 7) 
4. Us ing va riou s time measures ( Items 8-10) 
27 
5. Unde rs t anding and u s in ~ the ca lend a r ( Items 11-15) 
6. Jud~ in ~ t he reasonablene s s of cost ( Item 16) 
7. Converting change into dollars ( Items 17-18 ) 
8 . Det ermining a common purchase unit ( I tem 19) 
9. Und ers tanding of relative values of commodities 
( It em 20) 
10 . Possessing a fraction voca bulary ( Item 21) 
11. Understanding concept of r elat ive size of fractions 
( Item 22) 
12. Verbal izing a telephone number ( Item 23 ) 
13 . Functional understanding of number sequence 
( Item 24) 
14. Possessin ~ concepts of t he approximate popula tions 
of the nation and communi t y ( Items 25-26) 
15. Interpretin ~ mileage on a speedometer ( Item 27) 
16. Performin ~ blackboard comput a tions ( Item 28 ) 
17. Identifyin~ common geometric shape s ( Items 29-31) 
18 . Determining street addresses ( Item 32) 
19. Keeping various s cores ( I t ems 33- 35) 
20. Keeping a budget ( Items 36-38 ) 
21. l"lak ing a purchase ( Item 39) 
22. Buy in ~ theater tickets ( Items 40-41) 
23 . Us ing thermometers ( Items 42-44) 
24. Using a train s chedule ( Items 45-50) 
25. Interpreting and estimating measures of distance 
( Items 51-52) 
28 
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26. Interpreting scales ( Items 53-54). 
3. Analysis of the Test 
Construction.-- A test of fifty-four items was composed , 
coveri nq each of the situations listed under special ob j ec-
tives. The vocabulary and readin ~ difficulty of the items 
were kept as simple a s possible. Picture s were included in 
several instances where it was felt tha t they would help 
to clarify a situation. 
Interpretation of result s.-- The re are no subtests as 
such in t he t est, although in a number of cases , two or 
more items apply to one s ituation a nd a re gro uped together. 
An i ndividual ' s s core on the te st corresponds to the tota l 
number of correct answers. A single s core has lit t le 
me anin in itself a nd should be in terpreted in terms of 
the group distribution. This t otal score i s t he overall 
~e s ure of functional compete nce in arithmeti c when 
properly interpreted. 
Corrections.-- Three errors in t he te xt of the t es t s 
were detec ted only after all the test s were du plica ted and 
had to be corrected by pen. I n i tern 18 , t he (a) (b) (c) (d) 
alternatives in t~e a nswer space we r e omitted. In t he 
d r aw i ngs of the sca le for items 53 and 54, some of the 
fi qures did not reproduce clea rly and had to be in s erted 
in ink . Finally , t here was no correct answer provided for 
item 54 as it appeared orig inall y . The (b) alternative 
29 
had to be corrected to reap 32 ounces. 
4. Description of Items 
Item s 1-3.-- The first item calls for ability to 
identify a clock depicting 10:45. Items 2 and 3 call for 
t h is ability to use a clock face , p lus k nowled g e of the 
aou roximat e time for s upper and for daily dismissa l of 
sc hool . 
Items 4-6.-- The first two items re quire aoplication 
of t h e generalization t hat a pers on corn in an earlier y ear 
is old e r t han one born in a l a t e r ye a r. Item 6 reauires t h e 
jud !!ment that the data furnis h e d i s insufficient for the 
I 
II 
I' 
It 
que s tion ask ed. 1 
Item..._1. -- This i tern calls for recog nition of t h e f a ct lj 
I 
that a d ay t h ree weeks from a 'T iven day will f a ll on t h at 11 
same day itself. 
I 
Items 8-10.-- The first item requires k nowled fl e of I I 
I 
t h e openin,<! and clo s in !T time for sc hool each d ay, plus 
ability to co nvert t he interva l be tween the two times to 
hours. Item 9 is similar, but de a l s with wh ole months. Item 
10 i s ~rimarily a test of num ber i nforma t ion. 
ltem~l-12.-- The s e items require the knowled ~e t hat 
February 30 is an impossible dat e i-Th ile February 29 is not. 
Items 17-15 .-- In these items, a knowle d~e of t he 
exac t date of thr e- ho l i days is nec ess ry , plu s a bil ty 
to use a calend a ~ corre soondin . to a year which i s asked 
--
30 
I 
I 
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for in more or less special terms. 
Item 16.-- Here, the c h ild mus t read a number of sums 
of money and de c ide wh i c h one is re a sonable under ths 
circ umstances. 
Items 17-18.-- In these items, it is ne ce ssary to 
convert change to dollars and cents and then de c ide wh ich 
one sst of sim ilar fi~ures expres ses tha t amount correctly. 
Item lC1.-- This item test s for information r s?ar ding 
the :_Jurc hase unit of a co:nmon household commodity. 
1.tem 20.-- :Sere is re quired a o:: eneral i dea of tne 
relative v a lue of four expensive commodities. 
Items 21-22.-- Item 21 is a test of ability to 
verbalize a fraction correctly, wh ile item 22 is concerned 
with in terpretation of t he relat ive sizes of frac tions. 
Item_£2 .-- This item deals \v ith the commonly a cce . ted 
way of sayin~ a telepho ne number. Strictly speakin~ , none 
of t he alternative answers c an be 
emphas i s he r e, hov.rever, is on the 
I t em 24.-- This item re .uires ability to count in 
series, \vhen at one point in t he series, re roupino.- from 
smaller t o larger . ro ups is necessa ry. 
Items 25-26.- - These items test for concepts of the 
size of t he popu lations of the nation an d of t h e community, 
plu s ability to characterize them in the most sat i sfactory 
numerical terms. 
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Item 2:Z:.-- Thi s it em calls f or knowledge of the u se 
of a f amiliar device which is a l so of t en used in teachinf!', 
plus atiltiy to coun t in the ten t housand s . 
Ite ro;_2 8 ~ -- This i tern r equire s abili t y t o pe rform fourt h 
gr a de ca l cul a tions without error. 
Items~-.}1 . -- It is necessary here to i dentify three 
geometric fi~ures in common use. 
Item .3_~ .-- In this item t he child must know t hat the 
s treet numbers of two adJacent houses differ by two . He 
must also be able to ~o from ten s to hu ndreds i n cou nt ing . 
Items. 33-.25.. -- The se i t erns r equ ire lmm-rled g-e of ways 
of keepin ~ s core in popular games , plu s abi lity in addi tion. 
I t should be noted in co nnection with item 35 that the 
co urse o f study for grade four limit s column addition 
to four addend s . The inclus ion of a lar~e r numbe r of 
add end s here seems justified, however, s i nce (1) the 
s ituation , or like situat ion s , are conceiv abl y co~mon in 
children ' s ex eriences , and (2) t he computations i nvolved 
are not difficult. 
Items 36-38.-- Here it is necessary to read a s i mple 
budget. Item 36 calls fur t her for ability in add ition , 
item 37 f or an interpretation of overall spending habits, 
11 and i t ern 38 for t he understanding t hat the week of no 
savings i s the we ek in \'Thich t he entire a llowa nce was 
s pent. 
I 
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Item 32.-- In this item the child mu s t determine t he 
amount of money at hand and the cost of' various cornbina tioos 
of article s in accordance wit h t he price s l i sted. 
Items 40-41.-- Eere it i . nece s sary to (1) read the 
li s t of 1:)rice s a t t he theater, (2) de termine the time of 
day , either from t he clock. or by inference , and (3) decide 
upon t he admi s sion prices both for individuals and for 
~ro ups . 
Items 42-44.-- The se items te s t a bility to inte r pret 
II 
II 
I 
the temperature s on the thermomet e r s in such terms as ho , I 
Just rip-ht , nd cold. II 
Items 45-50.- - Ea ch of t hese items c lls for a bility 
to read a simple tra in schedule. Item 45 rela te s the s ched-
ule to a ~iven time of day as represented by the clock . In 
item 46 it i s necessary to (1) determine the time l apse 
between that time indicated by t he clock and that indicated 
for departure by the sc hedule, and (2) formulate a jud ~ment 
a s to the sufficiency of that time for a particular activity. 
Item 49 requires ability to determine the time lapse between 
12:30 P. M. and 3:18P. M., plu s the reco gnition of 48 
minutes as approximately t hree quarters of an hour. 
Items 51-52.-- Item 51 require s t he und erstandin ~ t hat 
the smaller the size of the measure, t he lar;;rer the number 
of those measures in a g iven unit. Item 52 requires a bility 
to estimate a short measured le n ~th. 
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uerf"ormance in perceiving that one quarter , one half , and 
t~re e qu rters of a 9ound c an conveniently be c nqidered 
as four, ei~ht, and twelve ounces respe ctively. The ~ iven 
we i~h on the s c ale in item 53, and t he maximum wei~ht 
as ked for in item 54, c ao t hen be converted reari y. 
,, 
;I 
5. Administration of t he Test 
The test was adm i n i stered in June of 1955 i n five 
~rade four classrooms in t h e city of Boston. These cl sses 
~ a re hereafter referred to as classes A, B, C, D, and E. 
'I ~ach teacher administered the test to his own class, while 
!I 
~ the present writer corrected aod analyzed the results. 
Each teacher had at his disposal a sheet of directions 
for a dmini stering the test, plus sufficie n t cop ies for 1! 
his class. In all, 122 children took t h e t est. No ~ttemot 
Pa s made to i "~ie the test to the several ch ildren absent 
on the day of the test since it was fel t that the data 
already procured wa s adequate and a few additional c ases 
would not have strong ly influ enced any of the trends 
noted in t he an2lysis which follows in the next chapter . 
II 
CHAPTER IV 
ANALYSIS OF DATA 
1. Introduction 
In this chapter, data pertinent to this study will be 
analyzed under three head ings, a s follows: 
1 . Dat a descriptive of the Froup 
2. Dat a relevant to item analysi s 
3. Dat a relevant to correlation study. 
Under data descriptive of the F rO p will be considered 
(1) t he chronolo .~i c al ae:es, (2 ) the intell i fl"e nce quotients , 
( 3) t he r ead ing grades , and (4) t he functional competenc e in 
arithmet i c (F. C. A.) test sco re s for individual classe s and 
for t he total group. 
Und e r data relevant to item analys is , (1 ) t he diff ic ulty 
and (2 ) t he discriminative power of each i tem will be 
axamined. 
Finally, i n t he correl~tion study, the F. C. A. test 
re sults will be correlat ed with the r esults derived f r om 
t he u se of measures in three other a reas. 
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2. Dat a Descri~tive o f the Grou p 
Ch ronolo g ical a~es .-- Ta bl e 1 summarizes data relevant 
to the c hronolo g ic al a~es fo r eac h class a nd for t he total 
~ roup of 122 c h ildren tak in a part in t h i s study. The 
youn ~est ch ild \vho took t he te s t had a c hronolo a ic a l age 
of nine ye ars, t wo months . Th e old es t child had a c h rono-
lo~ical a ge Qf twelve years, nine months. All o f t h e children 
were i n the fourt h g r ad e. The mean age for the total ~roup 
was t en years, three mon t hs , with a standard deviation of 
8 .9 mo nths. The modal age g rou p i s found i n t he i nte r val 
from nine years , 3i~ht months, to nine years, ten mon t hs . 
The highes t mean chronolo ~ ical age is foun d in clas s E. 
This class also showe d the gre a te st de g ree of het e rog en e ity 
in terms of t h e sizes of t h e s t andard deviation s, while 
class D showed the least v a riability in this re spect. 
Intelli~ence quotients.-- The distribution o f t h e 
intelligence quot ients for each class and for the t otal 
g roup appe ars in Table 2. The dat a is derived from t he 
Kuhlmann-And e rson z roup intelli~ence tests wh ic h were 
ad ministered in Octobe r of 1954. 'I'he ran!Ze o f intelli ~ence 
quotien ts for t h e total g roup is from a low of 68 to a 
hi~h of 126. The mean intelli~ence auotient for the total 
..._ 1._ J,. 
aroup is 90.0 , with a sta ndard dev i at ion of 11.1. The 
modal interva l is from 86 to 88. Th e g roup as a who l e is 
t h us o f low averaae i n t ellig en c e as measu r ed y thi s t est. 
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Class E a~ain s howed the greatest amount of variability. 
Class C was most homogeneous in intelli~enc e , f ollowed by 
class A. Data on two c h ildren in class E was l a ck in g . 
~e ad inz.__ a-r:_ades.-- Table 3 list s t he distribution of 
readin~ grades for each class and for the total g rou p . 
The data i s based on the word meani ng and para~raph meanin ~ 
s u btests of the Durrell - Sullivan Re a din g Achievement Test. 
This test was admin i s tered in Octobe r of 1954. It is to be 
e xpected that e a ch c h ild's a c tu a l read in g g rade in June of 
1955 when the F. C. A. tests were a dmin i stered was h i gher 
than recorded in Table 3. However, it is likely that the 
maJo rity of children held the same relative pos ition 
within the g roup in June tha t t h e y held t he previous 
Oc t o be r. For this re a son , t he r ead in !X ~rade data is 
summari ze d here a nd a ppears 1 ter in t h e corre lation 
· s tudy. 
As of October, 1954, the h i ?he st readin ~ z race for 
the tota ~roup wa s 5. 8, an d t he ·1ov1est, 2.0. The mean 
re ad in g g rade was 3.4, wi t h a s t a ndard deviation of 0.8. 
The modal interval was 2.6 to 2. 8 . Class C was again the 
most homo ~eneous, while classes A and D sho ed t he re a test 
variability in re ad in g F.rades. Dat a. on 22 childre n was 
not a vailable. 
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F. C. A. t est s c ores . - - The distribution of tota l 
scores for each class and f or t he e ntire ~roup on the 
F. C. A. tests a~paars in Table 4 . The h ighe s t s c ore on 
t h i s test was 41 and the lowe st was 3 . The modal interv a l 
was from 23 t o 25. The mean s core for thB tot a l ~ ro up 
was 21.1 , with a standard deviation of 6.9. The 3 e a n 
s c ore may be in t erpreted as an ind ica tion t ha t t he avera~ e 
c h ild answe red 21 .. 1 items, or 39.1 per cent of t h e t o tal 
54 items of t he t est , co rrectly. If a criterion of 50 
pe r cent d i fficulty for t he averaqe c h ild be set u p , 
it follows t hat the t es t was rou ~hly 10 per cent too 
difficult for t h i s particular ~roup. Cla ss E s how ed t he 
greatest v a riability in test scores and clas s B t he 
least. 
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Table 1. Frequen cy Dis t ribut i on of Chronolo~ical Ages 
for Each Class and f or the Total Group 
Age Class Clas s Class Class Class Total 
A B c D E Group 
12-8 to 12-10 •. 0 0 0 0 1 1 
12-5 to 12-7 ..• 0 0 0 0 0 0 
12-2 to 12-4 ... 0 0 0 0 0 0 
11-11 to 12-1. .. 1 0 0 0 0 1 
11-8 to 11-10 •• 1 2 1 1 0 5 
11-5 to 11-7 ... 0 0 1 0 2 3 
11-2 to 11-4 . .. 0 2 3 1 3 9 
10-11 to 11-1 ... 2 2 0 1 2 7 
10-8 to 10- 10 . . 1 1 1 5 3 11 
10-5 to 10-7 ••• 2 2 3 3 3 13 
10-2 to 10-4 .•. 4 2 2 2 3 13 
9-11 t o 10-1 •.. 1 3 1 3 7 15 
9-8 to 9-10 ..• 3 5 4 5 1 1 8 
9-5 to 9-7 . ... 3 2 4 3 1 13 
9-2 to 9-4 .... 1 2 4 3 l_ 1 3 
Total . ........ 19 23 24 27 29 1 22 
I~w1e an •••••••••• 0-3 10-3 10-2 10-2 10-5 0-3 
s. D • ......•.• 8 .9 9.4 9. 4 7.6 9. 3 8.9 
mos. mos. mos. mos. mos . mos. 
- --
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Table 2. Frequency Distribution of Intelligence Quotients 
for Each Class and for t he Total Grou p 
I. ~ ~ · Class Class Class Cla ss Class Total A B c D E Group 
125 to 128 •.• 0 0 0 0 1 1 
122 to 124 ..• 0 0 0 0 0 0 
119 to 121 • .• 0 0 0 0 0 0 
116 to 118 ••• 0 0 0 0 0 0 
113 to 115 . •• 0 0 0 0 0 0 
110 to 112 .•• 0 2 1 2 0 5 
107 to 109 •.• 0 0 0 1 1 2 
104 to 106 •.• 1 2 0 3 1 7 
01 to 103 • •• 2 3 2 1 1 9 
98 to 100 ••• 1 1 3 2 1 8 
95 to 97 . ... 1 1 3 4 2 11 
92 to 94 •..• 1 2 1 1 2 7 
89 to 91 •..• 3 3 3 3 1 13 
86 to 88 .••• 3 1 6 3 1 14 
83 to 85 ..•• 3 3 0 1 2 9 
80 to 82 . ..• 2 1 3 3 0 9 
77 to 7 9 ...• 1 0 1 1 8 11 
74 to 76 ..•• 0 1 0 2 2 5 
71 to 73 . ... 0 2 1 0 2 5 
68 to 70 . ... 1 1 0 0 2 4 
Total ...•... 19 23 24 27 27 120 
Iv ean . ... .... 88.9 91.0 90.8 93.1 85.3 90.0 
s. D • ... • ..• 8.9 12.1 8.8 10.6 13 .4 11.1 
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Table 3. Frequency Distribution of Re ading Grades 
for ~ach Class and for the Tota l Group 
--r-· r--
Re d ng Cl 88 Class Class Class Clas s 
Grade A B c D E 
---------·-- ------- - -- -- - - --
5 ~ to 5. 8 . .. 1 0 0 0 1 
5 .~ t.o 5. 5 ... 0 1 0 1 0 
5. 0 t o 5.2 ... 0 0 0 1 0 
4 . 7 t 4 . 9 ... 0 1 0 2 0 
4.4 t o 4 . 6 .... 2 2 0 1 0 
4.1 t o 4. 3 . .. 1 1 0 4 2 
3 . 8 to 4. () ... 2 2 2 1 2 ) .5 to 3 . 7 . ... 1 2 0 2 6 
3 .2 to 3 . 4 . .. 1 2 4 :J 5 
2 . 9 to 3 .1 " .. 2 2 1 2 3 
2.6 t o 2 .. 8 . . . 4 5 2 5 2 
2.1 to ? . 5 ... 3 2 0 2 4 
2 . 0 to 2.2 ... f- 1 ___ ___Q_ 1--- 0 ~ _1__ 
Tot a l ....•... 18 20 9 27 26 
f·ie an ..• •••. •• 3.3 3. 5 3.3 3 .4 3.3 
s . D • .. .. • . • • 0.9 0. 8 0.4 0.9 0.8 
To t al 
Group 
--·-·- ··-
2 
2 
1 
3 
5 
8 
9 
11 
15 
10 
8 
11 
_ ___5_ 
100 
3 .4 
0.8 
- -
.____ _ __ - - - -- - - -1- - · 
--L---
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Table 4. Frequency Distribution of Scores in Functional 
Compe t e nc e in Arithmetic (F. C. A.) Te s ts for 
Each Class and for the Tot al Group 
-- ,-
·r--· ~· --
F. c. A. Class Class Class Class Class Total 
Scores A B c D E Group 
41 to 4 3· •• 0 0 1 0 0 1 
38 to 40 ••• 0 0 0 1 1 2 
35 to 37 ••• 0 0 1 1 1 3 
32 to 34 ••• 1 0 0 1 0 2 
29 to 31. • • 1 2 2 0 1 6 
26 to 28 .•• 3 1 3 3 2 12 
23 to 25 •• • 4 3 9 7 2 25 
20 to 22 ••• 3 5 2 4 4 18 
7 to 19 ••• 2 5 3 5 6 21 
14 to 16 • • • 3 6 3 3 7 22 
11 to 13 ... 1 0 0 2 1 4 
8 to 10 ••• 1 1 0 0 0 2 
5 to 7 •••• 0 0 0 0 3 3 
2 to 4 •... 0 0 0 0 1 1 
Total •.•.• 19 23 24 27 29 122 
Ivle an ...... 21.1 19.6 24 22.1 20.2 21.1 
s. D •• • • • • 6.1 5.2 6.2 6.3 8.5 6.9 
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3. D.q. t a Relevant to Item Ana ly s is 
Diff~.99l tv of items. -- Table 5 lists the n um be r of 
c hi l d ren in eac h class and in t h e total _ ro u~ who passed 
eac h i tern • .i!:xamin a tion of t he table s hov1s t h at i t ern 1 \>Vas 
answe re d correctly by the tota l g ro up more ofte n t han a ny 
othe r item . Conv e r sely, item 22 was answered correctly by 
the tot a l g roup the l eas t num be r of times. The items as they 
appear in the t able a n as they apnea r i n t he t es t a r e not 
arran~ed in t he order of diff ic ulty. 
Tabl e 6 conv e rts t h e data of Table 5 to percenta~es. 
It v-1il l be seen t hat item 1, t he easies t item i n t he te s t 
in terms of t he numbe r of correct ans i.-rer-s, was passed by 
84.5 p er cent of t h e tota l ~roup. It em 22, t h e mos t d iff i c ul t 
item, was pas sed by only 4.9 pe r c ent of t he tota l ~roup . 
Conversion of nu mbers of corre c t responses to per cents 
of correct r espon ses permits d'i.'r e c t comparison of t he 
d ifficulty of eac h it em from class to class. The rela tive 
d iffic ulty of many of t he ite~s wil l t hen be seen to vary 
from class to c l ass . Thus , item 7 was a nswered corre c t lv 
by 62 . 9 p er c ent of class D, but by only 20. 4 pe r cent of 
c lass E. Howeve r, items 22 and 53 proved d if f icult for 
all ?; roups. 
A rathe r ~eneral tape ring off in p er cents of correct 
res on se s towar d t he end of t he t es t c a n a lso be noted in 
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Table 6. Hov:ever, t he e a sy and the more d iff icul t i terns are 
scat t e r ed fai rly evenly thro uO?ll.ou t t h e test. 
In Ta ble 7, t he items of t he te s t are a rran '" ecl io 
order o f difficulty from hardest items to easiest. The 
de~ree of difficulty, bot h for ind ivid ual classes aod for 
t he total ~ roup , is determined by t be per cent of correct 
r espo nses for eac h item. 
The larges t diff e re nce i n pe r Cent of correct re spo nses 
be t ~een any t wo adjacent items in Tab le 7 is t hat found be -
tween items 2 a nd 23. Item 2 i'las a nswere by 82.0 yer cent 
of t he t otal g rou p and item 23 by 71.3 per cent, f or a 
difference of 10.7 per cent. Othe r wise, a grad ual but 
steady ri se in d ifficulty can be noted from the easiest 
item to t he hardes t. 
Forty it ems were answered corre ctly by less t han 
50 pe r cent of t he tota l roup. Fourteen items were 
answered corre ctly by more t han 50 per cent of t he tot a l 
~roup. If a criterion of 50 per cent difficulty of t he 
entire test for t he average c h ild be adopt e d, a number 
of 1 terns l'lo ul Cl have to be made e as ier. 
For purposes of t h is investi~ation, the total ran ~e 
of oer cents in Table 7 can be c onveniently subdivided 
into f ive equal sub-ranges, runnin~ from 1 per cent to 
100 uer cent, as follows : 
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1. From 1 pe r cent to 20 per cent 
2 . From 21 ner· c ent to 40 per cen t 
3. Fr>om 41 per cent to 60 per ce nt 
4. From 61 pe r cent to so oer ce nt 
5. F rom 81 pe r ce nt to 100 per cen t . 
Exam in a tion of da t a for t h e total ~roup in 'I'able 7 
will t hen s how that 7 items , or 12.9 pe r cent of the 
tota l of 54 items in the test , were answered corre ctly 
from 1 to 20 per cent o f the t i me. Li kewise, 25 items , 
or 46. 3 ?e r cent o f the te s t, were a n swe r ed co rrectly 
from 21 to 40 pe r cent of the time . A tot a l of 15 items, 
or 27. 8 per cen t of t he t es t, were answ~red corre c tly 
from 41 to 60 per cen t of the time. A tot a l o f 5 items, 
or 9.2 pe r cent of the t es t, were a n swe r ed corre ctly 
f rom 61 to 80 pe r cent of t he time . F inally, 2 items, 
or 3 .7 pe r ce nt of t he te s t , were ans .•ered correctly 
from 81 t o 100 per cent of the time . From t h i s, it 
follo ws t hat t he l a r gest pe r cent of co rre c t answers 
oc cu rred only 21 to 40 per cent of the time. This again 
is an ind ication of a sliaht devi a tion of t he te st 
r esu lt s f r om a criterion of 50 per cent d ifficulty 
for t he avera~e c h ild. Un de r s u c h a crite rio n, t he 
l a r Fes t numter and percentag e of corr e ct answers wou l d 
be foun d in t h e ran~e from 41 to 60 per cent. 
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From Ta ble 7, i t ap~ears that no sinqle item is 
too asy , wbi le items 22 and 53 are possibly too diffic1 l t 
indiv idu ally for t his ~roup. However, the items s a 
whole ur obablr neea to be made slightly easier for 
use with t hi s partic ular ~ro uu • 
.Qi sc_rimi n§ij;. iv§ _:gOW£LQf item.e. .-- In Table 8, the 
number and per cent of corre ct answers made on ea ch item 
by the 21 per cent of t he total c:r rou •;> scori nrr hio-hes t on 
the F. C. A. tes t a re compa r ed wit h si ~ ilar data fo r the 
21 ue r ce nt scor in ~ lowest. The h i ~ ~ ~ro up and t he low rrro p 
eac~ nclud e 26 children . The r ather arbitrary fiaure of 
21 uer cent wa s selec ted be cause it accomodate mo r e 
readily with the un grouped fre quen cy distribution of 
t es t s cores t han would the us e of the up~er a nd lower 
auartiles. Use of upper a nd lower _uartile s would hav e 
involved inclusion in t h is portion of t he study of four 
scores of 16 a t t he upuer limit of the lower quartile 
and exclusion of t wo other s cores of 16. The problem 
t hen a ros e as t o which fo ur scores to i nc l ude and wh ich 
two to exclude. This d iff iculty was avo ided by red uci n~ 
the ouartiles to 21 per cent. This m ant a loss of only 
four c hildren in eac h .roup, wb ic b it was f elt would not 
affect the fin di n~s in a ny marked fashi on. 
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From Table 8 , it appears that the g rea t ma .i ori ty 
of items discri~inate well between t he h i gh qr ouu 
anc the lo•~1 group . Parti c ularly 1vort hy of note on t h is 
e.c co1 nt arE items 2, 5, 7, 8, 11, 16, 17, 31, 40, 41, and 
43. It ems 25, 26, 49, 53, and 54 a re le ss s&t isfacto r y 
an~ h~u ld be imoroved to make t hem more discrimi native . 
I tem 22 w s answered correctlv more often by the low 
~rou p t han ~ t h e ~ iQ~ qro p. 
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Table 5. Number of Correct Re sponses Per Item for 
Each Class and for the Total Group 
r--· 
-
Class Class Class Class Class Total 
A B c D E Group 
Item Num- Num- Num- Num- Num- Num-
ber t:er ber ber ber ber 
Cor- Cor- Cor- Cor- Cor- Cor-
rect .. rect rect rect rect rect: 
1 . .. .. 12 18 21 25 27 103 
2 . ... . 14 19 19 25 23 100 
.J ••••• 10 15 15 20 23 83 
4 . .. . . 14 19 16 15 13 77 
5 . ... . 8 14 17 14 9 62 
6 . . .. . 7 13 10 7 8 45 
7 . .... 7 9 11 17 6 50 
8 . .... 12 16 19 21 14 82 
9 . .... 12 9 7 14 16 58 
10 . .... 9 11 9 3 4 36 
11 . .... 11 16 11 11 6 55 
12 . .... 7 4 7 7 5 30 
1 3 . . . . . 9 13 17 16 14 69 
14 . .... 7 5 11 6 8 37 
15 . .... 2 5 8 8 5 28 
16 . .... 10 10 17 9 17 63 
17 . .. . . 12 9 16 11 14 62 
18 . .. . . 4 8 10 12 14 48 
1 9 . .... 7 5 10 10 16 48 
2 0 . .... 12 9 11 15 11 58 
21 . .... 6 5 6 6 15 38 
22 . .... 1 1 1 0 3 6 
2 3 . . . .. 14 19 19 19 16 87 
24 . . ... 8 8 13 7 6 42 
25 . .... 3 3 2 5 4 17 
26 . .... 5 4 1 7 3 20 
27 . .... 8 7 7 10 10 42 
28 . .... 8 8 14 16 13 59 
29 . .... 7 4 4 6 10 31 
30 . .... 14 9 14 15 15 67 
(concluded on next page ) 
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Ta ble 5. (concluded) 
Class Class Clas s Cl a ss Class Total 
A B c D E Grou_Q 
Item Num- Num- Num- Num- Num- Num-
ber ber ber ber ber ber 
Cor- Cor- Cor- Cor- Cor- Cor-
rect rect rect rect rect rect 
-
31 . .... 8 12 17 17 17 71 
32 ••••• 8 7 7 7 3 32 
3 3 ••.•• 7 8 15 13 8 51 34: • ... . 9 5 11 9 4 38 
35 . .... 9 14· 17 21 17 59 36 . . . .. 4 10 11 13 10 48 
37 . ... . 2 8 8 18 9 45 
38 . . . .. 5 6 7 5 7 30 
39 . .... 2 6 7 11 5 31 
40 . .... 4 3 13 7 5 32 
41 . . ... 3 4 11 8 6 32 
42 . . ... 12 13 19 21 21 86 
4 3 • .. .• 13 12 16 16 14 71 
44 . . ... 12 9 9 9 9 48 
45 . .... 4 2 7 8 7 28 
46 . . .. . 4 6 8 13 5 36 
47 . .... 2 5 8 8 4 27 
48 . ... . 2 6 6 5 7 26 
49 . .... 2 3 6 3 3 17 
50 .. .. . 4 6 9 11 5 35 
51 . . . .. 6 1 6 r::; 5 23 _, 
52 . .... 9 7 11 8 17 52 
5 3 . . .. . 2 2 1 2 4 11 
54 . .... 6 4 1 5 1 17 
Table 6. Per Cent of Corre ct Respon s e s Per Item for 
•ach Class and for t he Total Group 
·--
Clas s Class Class Class Class To tal 
A B c D E Group 
Item Per Per Per Per Per Per 
Cent Cent Cent Cent Cent Cent 
Cor- Cor- Cor- Cor- Cor- Cor-
rect rect rect rect rect. rect 
1 . .. . . 63 .. 6 77.4 88 .2 92 .5 91 . 8 84.5 2 . . . . . 74.0 81.7 79. 8 92 .5 78 . 2 .32 . 0 
-' ....... 53.0 64.5 63.0 74.0 78 . 2 68 . 4 . .... 74.0 81.7 67.2 55. 5 44.2 63.1 5 . .. . . 42.4 60.2 71.4 51 .8 30. 6 50.8 6 . .... 37.1 55.9 42.0 25.9 27.2 36.9 7 . .. . . 37 .1 J8 .7 46.2 62.9 20 .4 41.0 8 ....• 63.6 68 . 8 79. 8 77.7 47.6 67.2 9 . .... 63.6 38 .7 29.4 51.8 54.4 '+ 7 . 6 10 . ... . 47.7 47. 3 37. 8 11. 1 13.6 29 .5 11 ..... 58 . 3 68.8 46.2 40.7 20.4 45.1 
12 . . . . . 37 . 1 17.2 29.4 25 . 9 17.0 24.6 
13 . .... 47.7 55.9 71.4 59.2 47.6 56 . 8 14 . . ... 37 .1 21.5 46.2 22 .2 27.2 30.3 15 . .. .. 10. 6 21 .5 33. 6 29 .6 17.0 23.0 16 . .. .. 53. 0 43.0 71.4 33. 3 57. 8 51.7 17 . . . .. 63.6 38 .7 67.2 40.7 47. 6 50.8 18 . .... 21.2 34 . 4 42.0 44.4 47.6 39 . 4 1 9 . . ... 37 . 1 21 .5 42 . 0 37.0 54 . 4 39 .4 
2 0 . .... 6).6 38 .7 46.2 55 .5 37.4 47.6 
21. ; .. . 31.8 21.5 25.2 22.2 51.0 31.2 
22 . . .. .. 5.3 4. 3 4.2 0 10.2 4.9 23 .. .• • 74 . 0 81.7 79.8 70.3 54.4 71. 3 24 . . .. . 42.4 34.4 54. 6 25.9 20.4 34.4 25 . .... 15.9 12. 9 8.4 18 .5 13. 6 13.9 26 .. il •• 26 .5 17.2 4. 2 25.9 10.2 16 .4 
27 . ... . 42.4 30.1 29.4 37. 0 34.0 34.4 
28 ••• •• 42.4 34.4 58 . 8 59.2 44.2 48 .4 
29 . .... 37 . 1 17.2 16. 8 22.2 34.0 25.4 
30 .•..• 74 .0 38. 7 58 . 8 55 . 5 51. 0 54.9 
(concluded on next page) 
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Tabl e 6. (concluded) 
Clas s 
A 
Item Per 
Cent 
Co r -
r ect 
31 . .... 42.4 
32 • •• • • 42.4 
33 .. . •• 37.1 
34 . .... 47.7 
35 •.. . . 47.7 
36 • •••• 21.2 
37 . .... 10.6 
38 . ..•• 26.5 
.... a 
_)-::; ..... 10.6 
40 . .... 21.2 
41 . .... 15.9 
42 . .... 63 .6 
4 3 ..... 68 .9 
44 .... . 63.6 
45 ..... 21.2 
46 . .... 21.2 
47 .. . .. 10.6 
48 ..... 10.6 
49 ..... 10.6 
50 . .... 21.2 
51 . . ... 31. 8 
52 • • ••• 47.7 
53 . ... . 10.6 
54 . .. . . 31. 8 
- -
,...---· --~· --- -. 
- ·- --
Clas s Clas s Class 
B c D 
Per Per Per 
Cent Cent Cent 
Cor- Cor- Cor-
rect rec t rect 
-- - ---
51.6 71.4 62 .9 
30.1 29.4 25.9 
34.4 63 .0 48.1 
21.5 46. 2 33. 3 
60.2 71.4 77.7 
43.0 46 .2 48.1 
34 .4 33.6 66.6 
25.8 29. 4 18.5 
25.8 29.4 40.7 
12.9 54 .6 25.9 
17.2 46. 2 29.6 
55.9 79 .8 77.7 
51.6 67.2 59 .2 
38 .7 37. 8 33 .3 
8 .6 29. LJ. 29.6 
25. 8 33.6 48.1 
21.5 33 .6 29.6 
25. 8 25.2 18 .5 
12. 9 25.2 11.1 
25. 8 37. 8 40.7 
4.3 25 . 2 18 .5 
30.1 46. 2 29 .6 
8 . 6 4 . 2 7.4 
17.2 4. 2 18.5 
- ---- --
~oston University 
School of Edua.at1on: 
.  "'- li:l.Ar;n.t~ r 
~-=~JI..~~ ...... 
Class 
E 
Pe r 
Cent 
Cor-
rect 
----
57.8 
10.2 
27.2 
13.6 
57.8 
34.0 
30.6 
23. 8 
17.0 
17.0 
20.4 
71.4 
47.6 
30.6 
23 .8 
17.0 
13 .6 
23. 8 
10.2 
17.0 
17.0 
57.8 
13 . 6 
3 .4 
51 
Total 
Grou p 
Per 
Cent 
Cor-
rect 
- - ---
58.2 
26.2 
,, 
27.1 
31.2 
48.4 
39.4 
36.9 
24.6 
25.4 
26.2 
26.2 
70.5 
58.2 
39.4 
23 . 0 
29.5 
22.1 
21. 3 
13.9 
28 .7 
18.9 
42.6 
9.0 
13.9 
II 
Table 7. Arrangement of Items According to Difficulty 
as Determined cy the Numbe r and Per Cent of 
the Total Group Pass ing Each Item 
Item 1-- Total 
Num-
ber 
Cor-
rect 
Grou-o 
Per 
Cent 
Cor-
rect 
Item Total 
Num-
ber 
Cor-
rect 
GrouJ:L 
Per 
Cent 
Cor-
rect 
----- -+---- - - 1-------~1-1----- ---+-------------
22 • •..• 
53 . .... 
25 . ... . 
49 . ... . 
54 . ... . 
26 . ... . 
51 . .... 
48 .. 'If ... 
4 7 . ... . 
5 . ... . 
45 . ... . 
12 . ... . 
38 . ... . 
29 . . .. .. 
39 . ... . 
32 . ... . 
40 .... . 
41 .... . 
50 . ... . 
10 . .. . . 
46 . ... . 
14 . ... . 
21 . ... . 
34 . ... . 
24 . ... . 
27 . . .. . 
6 .... . 
6 
11 
17 
17 
17 
20 
23 
26 
27 
28 
28 
30 
30 
31 
31 
32 
32 
32 
35 
36 
36 
37 
38 
38 
42 
42 
45 
---- ----·-'--- - ---
4.9 
9.0 
13.9 
13.9 
13.9 
16.4 
18.9 
21 . 3 
22.1 
23.0 
23.0 
24.6 
24.6 
25.4 
25.4 
26.2 
26.2 
26.2 
28.7 
29.5 
29.5 
30.3 
31 . 2 
31.2 
34.4 ) 4.4 
36 .9 
37 . ... . 
18 . ... . 
19 . .... . 
36 . ... . 
44 " ... . 
7 . ... . 
33 . ... . 
52 . . .. . 
11 . ... . 
9 . ... . 
20 . .. . . 
28 . . .. . 
35 . ... . 
5 . ... . 
17 .... . 
16 .... . 
30 . ... . 
13 . ... . 
-,.1 . ... . 
4 3 . Ill .. . . 
4 . .... . 
8 . . " .. 
~ .. . . ... 
4? . . . .. 
0 :; 
. . .. .. 
2 • .. . . 
1 ... . . 
Lu:; 
'J 
48 
48 
48 
48 
50 
51 
52 
55 
58 
58 
59 
59 
62 
62 
63 
67 
69 
7 
71 
77 
82 
-::; 
e6 
87 
l0 
103 
36.9 
39. 4 
39 .4 
39.4 
39 .4 
41.0 
41.8 
42.6 
45.1 
47.6 
47. 6 
48.4 
48.4 
50.8 
.50. 8 
51.7 
54.9 
56. 
58.2 
58 .2 
63 . 1 
67. 2 
68.1 
70. 5 
71. -=) 
,.., .0 
84.5 
- -- - ----- '--- - - .. -- . - - - - ---------
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T ble 8. Number a nd Per Cent of Cn rrect . es uon e s Per Item 
bv the 21 Per Cent of the Tot :l.1 Gro up M3l\. 1n r.r 
t he Hi<Thes t Scores a.nd bv t he 21 Per Cent of 
t he To£al Grou p Kakio <T the Lowest Scores 
-- -- ·- --- ·- -
Un1)er 21 Per Cent Lower 21 Per Cent 
r~ urn- Per Num- Per 
Item ber Cent ber Cent 
Cor- Cor- Cor- Cor-
rect rect rect rect 
-------------·- -- ------- ---- -- - -- - - - ---
1 . .... 25 96 .2 20 76. 9 
2 • ...• 26 100.0 17 64.6 
J • ...... 21 79. 8 15 57.7 
4. 8 •• Oil 20 76.9 15 57 . 7 
5 . .... 19 72.2 5 19 . 2 
,.- 16 60. 8 4 15.2 0 ••••• 
7 . .... 19 72 . 2 6 22. 8 
8 . .... 24 91.2 9 34.2 
9 . .... 20 76.9 6 22 . 8 
10 . .. . . 12 45.6 3 11.4 
11 . .. . . 18 68.4 2 7.6 
12 . ... . 12 45.6 3 11.4 
1- . .... 18 68.4 5 19.2 
14 . .... 12 45.6 7 26.6 
15 . .... 8 30. 4 4 15.2 
16 . .... 19 72.2 9 34.2 
17 . . ... 20 76.9 3 11.4 
1 ~ .. . .. 13 50.0 3 11.4 
19 •.... 12 45.6 7 26.6 
20 . .... 16 60.8 6 22 . 8 
21 . . ... 12 45.6 6 22 . 8 
22 ..... 2 7.6 3 11.4 
23 . .. . . 23 87. 4 13 50.0 
24 . . ... 13 50 . 0 4 15 . 2 
25 . .... 4 15.2 3 11. 4 
26 . .... 6 22.8 4 15.2 
27 . .... 15 57. 7 4 15.2 
28 . .. . . 19 72.2 9 34.2 
29 ....• 13 50.0 4 15.2 
30 . .... 20 76.9 8 30. 4 
(concluded on next pa e) 
Ta ble 8 . (concluded) 
-- --------------
Ite 
31. 
32 . 
33 . 
34. 
35 . 
36. 
37 . 
38 . 
39 . 
40. 
41. 
42. 
43 . 
44. 
45 . 
46 . 
47. 48. 
49 . 
50 . 
51 . 
52 . 
53 . 
54 . 
m 
---
... . 
. . . . 
. . . . 
.... 
. . . . 
.... 
. . . . 
.... 
. . . . 
.... 
.. .. 
.... 
.... 
.... 
... . 
.... 
. . . . 
.... 
.... 
. . . . 
. . . . 
. . . . 
. . . . 
.. .. 
Unue r 
Num-
ber 
Cor-
re ct 
23 
9 
20 
13 
18 
12 
14 
12 
13 
16 
17 
22 
22 
15 
9 
11 
8 
9 
5 
12 
12 
18 
1 
5 
21 Per Ce nt 
Per 
Cent 
Cor-
rect 
- --- --- - -
87.4 
34.2 
76.9 
50.0 
68 .4 
45.6 
53.2 
45.6 
50.0 
60. 8 
64.6 
83 .6 
83 .6 
57.7 
34.2 
41. 8 
30.4 
34 .2 
19.2 
45.6 
45. 6 
68. 4 
3.8 
19.2 
-
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.-- -- -- ------ ----
Lower 21 Per Cent 
Num- Per 
ber Ce nt 
Cor- c r-
re ct rec t 
-
9 34.2 
3 11.4 
5 19.2 
5 19 . 2 
12 45.6 
8 30 .4 
4 15.2 
2 7.6 
3 11.4 
1 3.8 
3 11.4 
14 53. 2 
8 30.4 
5 19 . 2 
5 19.2 
3 11.4 
3 11.4 
2 7.6 
3 11.4 
3 11.4 
0 0 
6 22. 8 
1 3. 8 
3 11.4 
4. Data Relevant to Correlation Stu~ 
'l'b.e r esults of t he F. C. A. tests h'ere correlated ' i t h 
the c b.ronol ical a er e s, in tell i a"eo ce q uot ie nts, anc read i no I' 
("tracles of' t._e aroup. Ot i s Correlat on Cha ·cts '''ere used. I 
The Pearson product-momen t coe ffic ient of correlation 
betwe e n the F. C. A. t est and t he intelliaence uot i ents of 
1 t he total ~roup was .562 with a ~roba~le error of .042 . This 
indicates a modera t e tendency for briqhte r c t ildren to score 
biaher on the test than le ss briaht cb ildren. Th is is not 
sufficiently h igb , however, to cas t doubt on t he va 1i ~ itv of 
t he te s t. Some correlation was to be expected since t~e test 
nurpos e1y emp~'l.as. zed t he eiement e of novelty, i n terpr e t . tion, 
and ori'"dnality of uerfo rrnar:ce. 
T~ e coe f ficient o f oorre l a t ion be t ween t he F. C. A. 
t es t and t h e readin~ ~ra ~ ~ R of the total qr0uo w• s .567 ~ th 
I 
I 
I 
II 
II 
!I 
te nd en c" for '='O od re a - ers to 1)erform more effectivel'7 t han I• 
Joo r readers in a te s t that must o f ne cc p~ : v Take use o f 
~rittan ~atPrial. The imuortant read in~ skill of i~ternre t na 
q ~apb ic mater i a l probably a ffect s g ch ild ' s tota l core to 
some extent a l so. This may be t aken as an i ndi cation tba t 
~ere, as in manv funct ioral situations in rP al life where 
arit ~-:rrn etic i s nee.:Jed, a b ility t utiliz.e a t"' 'Jrnber of re A.Ci in 
s k ills car often bs t ~e key to affective action. 
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The coefficient of correlation between t he F. C. A. 
test and t he chronologica l ages of the group wa s a nega tive 
. 119 wi th a probable error of .006. Th is indica te s a very 
slight tendency for youn ger children to score higher on 
this test t han older children. 
Be cause of circumstances beyon d the contro l of the 
present wri t er , no da t a from standa r d ized a rithme tic achieve-
men t te sts was available for use in this study. 
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CHAPTER V 
CONCLUSI ONS AND LI.LviiTAT IONS 
1. Conclusions 
The major conclus ons to be drawn from t his s tud y 
are as follows: 
1. No sing le t e st item was too easy fo r t he tota l 
~t roup . 
2. No sin~le t est item was too d ifficult for t h e tot a l 
grou p. 
3. The t est a s a whole te nded to be about 10 per cent 
too difficult f or t he average child. 
4. The test it ems were not arran~ed accordin~ to 
difficulty , although t he first two items p r ov e d 
coincident a lly to be the t wo eas iest i tems i n 
the test. 
5. The g reat majority of te st items discriminated 
between the grou p scoring hiqbes t on t h e test 
and t h e ~roup scorin ~ lowest. 
6. Children need more experien c es in interpreting 
~raphic material. 
7. The read in g d ifficu lty of t he t est items was not 
a ma j or factor in the F. C. A. test results, but 
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t here was a te ndency for good readers to score 
hi~her t han poor readers. 
8. The intelli ~ence quotie nt s of t he total a roup were 
not ma jor f a ctors in t he F. C. A. t est results, but 
aga in, a mod erate teodeocv was noted for high I. Q. 
ch ildren to s co r e hi ~her on t he t e st t han low I. 
children. 
9 . The chr onological a!Zes of the children had ve ry 
little effect on their tot a l sco r es. 
10. A tend e ncy for per cent of correct responses to 
tape r off toward the end of the te s t wa s noted . 
This su ggests t~at pos s ibly t he t est wa s too lon 
to be administered a t one sit tin g. Admini str tion 
of the t e st in two half-hour sittin ~ s would 
probably brin e: t he test into p:-reate r conformi t y 
with t he criter io n of 50 pe r cent difficulty for 
the aver a qe ch ild. 
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2. Limitation s 
The fi~dinFs of t h is study are to be i nterpreted in 
t he liqht of the followin~ limitations: 
~ ,_ 
1. The s ize o f the samp le t ested was compar a tively 
small. 
2. The sample was d rmm from a s in gle comm unity, and 
was representat ive of only one socioeconomic level 
o f the p o pu lation. 
3. The sample was , as a g r oup, of low a vera >Te intell-
i g ence. 
4. The number of boys exceed ed the number of g irls 
ty almost t wo to one. 
5. The scores mad e by boy s we r e not compared with 
t he s cores made by g irls. 
6. Results of the F. C. A. t est we re not correla t ed 
with resul t s from a standardized a rit hmetic 
a c h ieveme nt test. 
7. No norms were determined for the F. C. A. te st. 
8 . The situations involved in t he te s t items may not 
have re p re sented a true c ross section of the 
daily ari t hmet ic needs of c h ildren. 
9. The emphas i s on t he various s ituations in the te s t 
was not distributed in accord an ce with their 
i mportan ce in the life of t h e c h ild. 
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10. The te s t was not dia~no s tic. 
11. A tot a l of 54 items of t he ty p e used in t h is 
t es t was proba bly too lar~e for c h ildren of fou r th 
~ rade level to a nswer in one unin terrupted 
s i t tin g . 
3 . Sug~estions for Fu r t h er Study 
1. Th e test sh ould be revi s ed. It s hould be made 
eas ier, with t he items a rra nged accord in ~ to 
difficulty wherever p r a cticable. 
2. A new te s t a lon g similar li ne s could be cons t ruct e d 
a nd compar ed e xperime ntally with t h is t e st. 
3. A new te s t could be con st r ucted which would g i ve 
e xhaL1 s t i ve covera . .e to on e t y p e of situ at ion onl:v , 
su ch a s use of meas ures of time. Such a te s t 
would differ from t h e F. C. A. t es t whic h s amples 
wi dely in a number of t ype s of s i tuation s in 
a r r iving a t a gen e ral measu re of functional 
c ompete nc e in a rithmetic . 
4. Th e v a lue of the ictorial appro a ch fe a ture d in 
a num ber of items should be s t ud i e d e xperimenta lly. 
5. The eff e ct of t h e novelty o f t h e te s t items 
should be s t ud ied e xperime n t a lly. 
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6. Loc a l percentile norms s.J::ould be developed. 
7. Ana lysis of test results co uld be followed up by 
individual i nt erviews with children to determine 
t he t ho uqht ~roc esses un derlyinF particula r 
responses. 
8 . The relation of comput a tional arithmetic to soci 1 
a rit b..me tic s hould be ex1)eri me nt a lly defined . 
9. The d::J.. ily arithmetic ne eds of ch ildren involvinp:-
at titude s, jud~ments, computa tion s , and t he l i k e, 
houl~ be more preci se l y determ i ned. 
10. The te s t should be admi ni s t e red a t d if ferent qr ad e 
levels t o determ in e where it c n bes t be u sed . 
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APPlLNDI X 
'i'ben ~ r·eHd the f:t r> s t eam-ple q ~Je st :J.on to tb.e c1e.s so Show that 
~~swqr . Let t~e class de cid e that (c.\ ·,).R ·~--~ ~ r:t~h+ 0 0Swe ~ iO t~.J~a 
, - "' "" •':': '···'" , , ..... .!. f.i.-.t 
c2r:;eo 1'het1 aho·w that the1:'·e i s an ansvrer- space, lis ting (a),(b),(c},{a), 
at ·he r~ght hand e dge of the paper'~ fil l in the (c) alte rna tive 
c~ the blackboard sample and also on a demonstration teat bookle t 
h~ld up for the class to see. Than , have ~auh child black in t he 
r c) a"l.ter•nat i.ve on h :ts copy. Str-ess that tha cho1oe be i nd :J.cat ed t y 
{a) (b) {d). 
Then, fol low the same p~ocedura fo~ the second sample question, 
'l'he 1 , say ·t ~at the r·r:1 are 8 rH.imber of ct.her q ues tions 1n tho booklet 
~2: t~~~ Gec h au est1on should t0 done c0retully, any pictures or cha ~tR 
....--...... ,_, . ..... 
~h t - ~~~~r ~11 n ·t ceed to ~ ocrs the test. This ~ill be dooe 
·.ss~.o c:· th-. ... nf'orrr.:lt.ion called for <:1n ~.:he - f l rst pa1::e of the test, ''\f .:.z:: 
Th corrected tests will te retu rn ed to the teacher deslr1n~ t~am 
in thE.J fallo 
-·· 
I -· 
I 6 . 
. 1 • :t l I .. ·-···,~ ---~ ; J I , 
... . .. . .••. , .• ·--·! 
3 · ,. 
·-· ·' 
.) ::1 
·---·~"'- _.__ .,.,~'"' •• · --·-;oo•.._. ,,,,, ... , ·.;~.,..,.; ·- , ·'-·H-.1 , ... . ___ ., ~•• ""' . , ..,.,.. .,...__ --"' • 
"('..:· )·· · 
'-•·! '1 
;,{ 
. ':· 1 
,_.-.,, .>;::1·:.-r>' 
·' 
'.. 
1) v1h1ch aJ.ook shows 10 ~ 45? . 
{ ) l (b) 2 ( o·) 3 ((d ) 4 
·2) Whioh olook shows the best time for supper? 
<a.> 1 (b) 2 {c) 3 (cl) 4 
(3) Wbioh olock shows the time eohool is over eaoh day? 
{(a) l. (b) 2 (a) 3 (d) 4 
( 4) :[red \'laa born in l938o. Whioh 1e right to say,""-
( a) be .. 1s .o.ldtr th$n you . are'!. 
(b.). he is ;youn.f!er than you are~. 
(o) he 1s th~ ~m~ a~e that you are? 
(d.) there ie ILQ way of tfl~ whioh he ia? 
(5) H. len was born in 194!9o Wh1oh . is r<'igb.t to BS.Y=-
(a) she is t:Q.e same au that you a.:rs? 
(b) she i.a .21S!§tr than y.ou are"? 
(o) she is younger t.han you ar$? 
CaJ (b) (a) Cd ) 
((a) (b) (a·) (d) 
(a.) (b) { o) (d) 
(a · there . 1s no \'lay or telling wh1oh she 1s'? (a) {b) { o) ~d) 
,--------, -· .
• \.,,._v_.• 
( 
) 
• :1) l:orl ::;ay 
~ :-;} D' ~:-~ .. . :'L.ctJ'' 
{a) 2 
\ '0; 1 
(a) 21.o . . . .-\ .. ...;, 
(c) 2:~ p ~cCo 
(a) Apl ... nl 30 
Cl t :.r-tr·cL· 31 
I . :)~...~:- 31 
( F'Jb ...... : ".J ';: 
.. 2J 
o,,. a ; 
.)""':!,. ,.., r'•J ,.,,.. <-.. ) ..... ,J .. ~. ~.,; 
t b) 4 
(d) 5 
I . • \ ;:~ ; 20 ~ A.,. .:)o 
{d) 2o.l · •. r 1 ~.:J 1.,"\ ;..., , .. 
(b) .;)c c er:~ bi;:? r• 
' d) F o t'·r."J n r'Y 
(;:.) ~· ~C.r)1 l (] t'"'J 
, 
.. n :.:l)' 31 
31 
30 
........ 
.) ..... 
(a ) (b) (a , (d) 
( \ ( ~ ( ·. 
• D. I b i \. C _I 1, 
{ a ) {. b ) ( c ) (-1 ) 
, ,... , {'-- ··c'; (-'l_l 
·, a, , i..' . u 
ai '!::-j ( ,, o· 
(a) D::1t•;roay 
(c) J~.m.jay 
T ~-;· . T F 5 
1 2 _ l 
5 6 7 8 9 10 
.2 13 14 15 16 171 
1 20 21 22 23 241~ 
2<i 27 2° 29 30 Jl 
~ -. 
- ~ .. 
' 
last ya~~<; 
1. ,. ... 
'- . .:; l{ 
6 '7 8 9 10 1 . 12 
l 13 14 15 16 17 18 19 
'--~!_!~ ~~ ~6 ;i 2~~~.~ 
(b) Lon cay 
. 
(d) ThurfJday 
I 1 2 3 
I 4 5 6 7 g 9 10 11 12 1.,;.. 14 15 16 17 
118 19 20 21 22 23 24 
125 26 27 28 29 30 Jl 
(a) (b) (o) (d) 
------------------ --·----
1 
.. ·---~~~TC::--:-:1 , =~ --1 :·---0-C-TO~:i._::-7~ .:) L : ..!. :.."' ;:J 
~ 1 2 
L T ~ . .) . i ,.,., J. F 3 
116 1~ 1~ 13 14 1~ lg 
. 117 18 19 20 21 22 23 
124 25 26 27 28 29 :o 
I ~"J 
1 __ :..: ___ . ---- . -----~---·---·--' 
1 
2 ~ 4 5 6 7 8 
'9 .10 11 12 13 14· 15 
16 17 18 19 20 21 22 
23 24 25 26· 27 28 29 
::J 31 
(a) ·.:cdn~sday {b) Tuesday 
(c) l:onday 
. --·---·-----·· 
. ,.., 
"•T T F :.>• •• .. -· ' 4 1 1 2 3 
6 7. $ 9 10 11 
- - - ' f 
i 
.. ~~---- ·---------·-' 
'l'hat · c!:ly wo·Jl-J ~'"l .. a.V~? 
I \ ~9.; ::'r1dny 
(c, :· ~ '..) L''O :'h] 
(d). Sunday 
.. 
I ~-' 12~--.; I~ <.G. L T T • 11'> E' J .. .I. 1 2 
lj. ~ 6 7 
-
oJ 
1-
·--· -----.... ---.... ---~---
t-een i. .crr.or1al "Jny t1.'l0 
(b) >on~'ay 
:1) 3at;J P:"ny 
(a) (b) (c) (d) 
3 I.. T t.; T P' .-·· ;.) 
1 2 3 4 . 5 6 7 
9 10 11 12 lJ 14 
15 16 17 - - I 
I· 
f ....... ___ ___________ "' __ ···-----
vsa.t"s ' !;\flO': ,. 
(~) (b) {c) (d) 
r'-. ~ 
{16) f:ow lOh ould Tom'a mot h·. r ~ay to1 .. on 
dozen of' ~ge? 
(a) ~65 (b) $o065 
(o) ~0.65 (g) $650 
(17) Allee has 603 pennies 1n her banko r:ow 
mob is thnt? 
(a) ~~60 .. 30 (b) ~.603 
(c) 06'03 (d) ~-eo.03 
(18) .Ja.\id hse th1s 1n his bank! 3 half~do:tlars 11 
4 quarters Ill 6 . a1rr..es~~ 3 o1okele, a.od 8 penh1as • . 
now mucb :l s tbat,? 
(a) A) --\; .. ,);J (b) ;jJo29 
(o) ~) aJ7 (a) .~ ... 1":17 ~U o c.: 
(19) How do you buy coal? 
(a) 3y the gallon (b) 3y the -,ound 
(c ) 3y tl:e too (d) q the liter 
(?0) iih1cb usua lly cost.s most brand new';' 
(a) Oar {b) Eouse 
(o) t.oto t~cy ole {d) T. V,, sst 
( .l) !:~w :gould you .wu, t his number: 3~· !ncl:.e s? 
(a} Th~ec= one- feu ~ 1nohea 
(c) One -and three-quar'ter'e i nches 
(~) Ti1rce r.tnd on-.::-<·r.J~r't.21."' :lno'.1ce 
{a) (b) (a) (d) 
(a) (b) (c) (d) 
( a) (b) (c) (d) 
{a } (b) (c, (d) 
(a) (b) ( ) 
(a) (~) (c) (d) 
' \ 
( 2) ~;h1ol: number 13 t!...e l~H·~~at ~ 
{a) J (b) 1 8 4 
( c) .J . (d) 1 
16 2 
(u ) (b) (c) (d 
----
( 23) I :o~« wo•J1d _you ~ t'·11s t~le-,hone number? 
(a ) Gr-e-e:nwood, Thr-ee, Forty-soven ,. Sixty-nine 
(b) Gr-eenwood, Tht"ce, Fo:.n·- t ~o;;sand, ;Jcv:n-11·Jn.::~red 9 S1xty-n1nc 
{c) Gre: ant.;ood, T~J.1r-ty-four·-t'10 'JS !.Hl c, ~s-ven­
bundre ::, ,j1xty-n1ne 
(d) Greer.wooo, Three, Fou r, :~even, Si:x, ;.~1r.c (a ) ( b i .c l .d ) 
·----------------------------~----~--------~----:----~----·-------------
· (24) ~·Jhich :3et ot r:•Jrr:tet"s is !U:Q.D.z? 
( a) 398, 399, 400, 401, 402 
( d 6001, 6oo8, 6009, 7000o 7·'Jol, 1002 
(a) 49,998, 49,999, 50,000, 50,001 
(,) 298,999, . 299,000, 299;001 
l~ve in the Ur:ite:d States? 
(a) n:1llions 
(o) thous3nds (5) b1111<:>ns 
(a) (b) (c) (d) 
(~) (b) (c) (d) 
{26~ \fuich word t ells bes t how many people altogether 
live in Bo s t on'< 
~a) millions (b} hundreds of thousands 
( c ) thou sands ( d) billions 
.{ 27l 'fh1s is a part of the speedome t e r of Larry ' s 
father t s care How will it look the next time 
\ d ) 
~~li[flJI~in:mlmim:J 
k!Et~~~i2:m7J~1[t§Ml~t2J~~Ji~{ 
t~S~~~Mftt!il}i\~~~J&X~~-;1£lli.!r-!J 
{c) 
(a ) (b ) {c~ (d 
·----~------·-------------------------~----~-------------------~--------~ 
' ··.. { 28, 'l'he children 1r1ere wor•k1ng at the blackboard" 
\~hose \-w rk has a rn1'st,.ake':< 
1 a} Alfred;, s 
f c, i"Ie.rtha ~ s ~d) Donald ' s (.a) { b ) o) ( d ) 
.. 0 2, / · 
t.____,: 1 0 L/\ 
. ' 
- --~ 
~a. ; 1 .{ b ·: \ . } 2 
I o· ( 3 (d.) 4 
( a ~ 1 (b) 2 
i c \ 
< ;f 3 l d ) 4 
{ a. ; 1 ( b) 2 
\c ) 3 ( d ) Lj. 
\ 32 ) Ivltohae l lives at 99 Maple Bt. . His be st fr•:Lend t Dav id , 
l~ves Q.~x");,__.Q.Q.Qr: . What 1s Dav id ; .s add r ess '/ 
(a ; 101 Maple St . 
\. c i 98 11aple St o 
1,' b) 100 Maple St" 
(d) 105 M..a.ple s·to ( ') ( / .. 
. 8. , ·, b} .. C1 .d 
-----.~-----,.__:..,___,9_. ____ ._. .. ·_ ..___________ _......_._... ______ ~~----·~--~-
~31 ~nat was t he score of thi s football game? 
(a) Eagles 61 - Cu bs 54 
·' b ) Cubs 56 - Eagles 55 
i 
' 
0) Cubs 58 - Eagles 55 
.a;~ . ~ ·J.. ' fj'/ r• Cu bs j; . 
' ( 34) \'i.,l~ t 
::~) :r 
' h+ .• ·H-r·+ l I 
f-t-,-f- I I I j ·H-""1 +-: 
SC!Ot·· do tbfJ t.a111 s shmv'; 
(a) ~am a 15 
--
L_ocs 15 
K } 
.J Of.iS 15 ::tams 14 \ 
--
(b) Ra:n3 15 
--
Lions 14 
{d) Lions 15 
--
J.a.ms 1.0 
·1 a .. E>t game, who sacred the meat pointsd( 
(s) Tou: (b) SUe 
(d) :-l.uth 
(a) ( o) {c) ( ) 
---------------------------· 
·-----·--··- ··-·-·· - -
.. --··-•-a-...._•_._. __ -....-..-~-·:..~-..,.=---.. ~ ·- ......... __..:.. .. -.....- ..... ~""~ 
. 
" . . ~ ,. a~,1 ~. ;;,;C(S -.;1.50 ever:"J 'eel'~ for< ~l1.n:solf'. T!11s is t.O\-.' 
(a)~l .05 
(c) ~~ .• 95 
he spend on candy thsae 4 wccka~ 
( ... b) ·\i'o 90 
(d) ~1(.00 ( a) (b) {c) {d) 
9:eJ (b) (c) (d.) 
(e.) Lay 2~8 (b) l<.ay 9-15 
{Cl) Lay 16•a22 {d) t:.ay 2::i-29 (e) (b) (c) (d) 
0\'H;} set of toys c"'n he buy \\'1 t.t~ 'lis t\Oney !:It the 
._,~~ 
toy cou te r'i 
{8.) 1 aold1e r-, l top, 2 s~.l."plane kits 
(b) 4 sole if's t 2 tops 
{c) 3 solc1er'~1, 1 top , 1 airplace kit 
(d) 6 sold1crs, l a.1rplane kit (a) {b) (c) (~) 
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· • et tlle c1oc~t j_r:: t.he t. r ain stat ion. If it. 
~.s mc:··r.:lr:~ r \Jhen ls t.he next. t.~a.in t o F'ranltlin'? 
i ' ~~ ~ 50 p ~ ~Jl" (b) z;45 P. I>L '.D. r 
\_ r. il2 ~ 30 P .Vi. (a) 9~30 AoHo 
(a) (b) (o) {d) 
':; .. _i.l D :.:i'"'l. ha'J G t.ime for:- lunch at. the restaur·ant 
(p) No 
I ) No way of telling 
(a) (b) (o) 
. __ ...----.......__ 
(c.) 11. •05 .lL I~. (b) 6;28 p .- ~1. 
' c) r~ .. •:j ? ., !JL (d) l.t- ; 22 p. }'1. (,.. " t- ~ 
{e.) ( b) (c ) 
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Answer Sheet 
1. c 19. c_ 37. A 
2. D 20. B 38. B 
3. A 21. D 39. c 
4. A 22. B 40. D 
5. c 23. D 41. B 
6. c 24. B 42. c 
7. B 25. A 43. A 
8. A 26. B 44. D 
9. A 27. A 45 . c 
10. B 28. D 46. A 
11. D 29. A 47. c 
12. A 30. D 48. D 
13. a 31. c 49 . B 
14. B 32. A 50. A 
15. D 33. B 51. A 
16. c 34 . B 52. c 
17 . D 35. c 53 . D 
18. A 36. D 54. B 

